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ABSTRACT

The trypsin inhibitors were partially purified and characterized
from the seeds of Canavalia lineata.

The trypsin inhibitors were partially purified by acid
precipitation, acetone precipitation and Sephacryl S-100 chromatography
and separated into four different ones(IV-2. -1 and [0-2) by
DEAE-Sephacel ion exchange chromatography. The purification of them were
84.5-(IM-1), 63.4-(M-2), 14.1-(IV-1) and 276.1-fold(IV-2) respectively.

The molecular weights of trypsin inhibitors were estimated to be
18.6 kD(IM-1), 11.3 kD(IV-1) and 15.1 kD(IV-2) respectively by Sephacryl
S-100 gel chromatography. The Km; values for inhibition of trypsin by
these trypsin inhibitors were estimated to be 2.31 sM(IM-1), 1.20 aM(IO
-2), 0.53 mM(IV-1) and 4.87 mM(IV-2) respectively and the Vmax; values
were 244.2 unit(I-1), 198.4 unit(I-2), 138.7 unit(IV-1) and 327.4 unit
(IV-2) respectively. These results suggest that M-1 is noncompeptitive,
M-2 and IV-1 are uncompetitive and IV-2 is competitive.

All of these trypsin inhibitors inhibited not only trypsin but also
chymotrypsin, although they showed remarkable selectivity for these
protease depending on substrates. However, chymotrypsin was more inhibited
than trypsin by [M-2 whereas trypsin was further more inhibited than
chymotrypsin by IV-2 when azocasein was used as a substrate. These results
suggest that IV-2 is a Bowsan-Birk type and the others(MM-1, V-1 and [

-2) are Kunitz-types.



I. A&

—

Protease inhibitor&< proteaseZ} 713z} ul-g4 uwl protease?] /3
Helol AYstel W JHsH: BAUE proteasert /1A BYY & U=F
mA] protease?} A& AU proteasest 71™ol AR F o] AU ThA
Agsto] A4ES AL Wsts WYSE protease?] WHE o A ¥ict
(Barrett, 1980; Bewley and Black, 1978). °o|&<Z & - AE, ndE T ¥d
AepA Bxslo] glonl Ayt v gl lrkToshi et al., 1991). F
.AlBS ¥E WA t}49 protease inhibitor§ At R dof ul2A A
3 ABH(EA} 6 kD~12 kD)&} Foll AT AEAHZAE 20 kD~60 kD)
2 8% L(Kassell, 1976), E{F protease2] S8 wety &7 e A8
Heje] oA 712k 3 e Ao ¢3A drh

ABol= We 2o AANAAE FAjol proteased] AEE A=
inhibitor THjgle] Zxjstx glew), F3l 23, 7HX A& T A8
e A% Jldel g Aog x| glck(Ryan, 1981). Inhibitor i o
A HQ Ayl tistols 2Folu FE Tt vlBES H3Ed v ol 71
3, endogenous proteinaseo] ¥ T F39 24, A% P2 Ae 7|
% So] gl 2oz 433 lrh(Vilson et al., 1985). ol§2] MY A2
A 715e of3 AU FEHALE Yoyt A JelMe FH AU vy
A Q) proteolysis& BAIZh= nog oa|A 9l 3l(Laskowaski and Kato, 1980),
WA Yol gagn, das £l Sol #Aol rhFritz et al., 1984). F
8] A BUCHE SE proteasec] 2T oA WA Holbd F2 427 A%
o] AgYrtz BHT Uch(Ryan, 1973). A1 &S] inhibitorthiR Fofl & <
Hd A Bl Shizt trypsin inhibitor2M AEAM el EAe
trypsin-like enzyme®] #&3} A7t Udche F¥= ol K(Shain and
Mayer, 1968), endogenous proteinase?] 2}8-& A|1A| ot Rk 9o
1}(Baumgartner and Chrispeels, 1976), Zejol= trypsin inhibitor7} &2



23} BAQ trypsing A3 AAHER A1ge] ol BAE zHR 3t}
(Ryan, 1981).

Protease inhibitor®] &8} Hidel tlyt A7+ X-4 A M3 A2
W o g ofolx3 QlEdl, AEoME L-ofulicitel WEelols AYes A
g AR FAYelol= F2E JAH dUH2= hal f-cystine Z7]1&2} 2
a}xjo] AP H disulfide ZA%t& zt=rth(Laskowski et al., 1978). TS A%
oj= W protease inhibitor7} glom o|& Kunitz®(2 7R disulfided 2t
&= single polypeptide chain, Bxigr 21.5 kD) Bowman-Birk®(7 71¢]
disulfide ZA%ol o8l L* AZAY single chain, TA¥ 8 KD)2E et
olEe WA ¥4 otuli:At Mol el Kunitz8-S ¥ 471 ¢ A= 2
2 9] sequence’} Arg-1le-Arg-Phe- & Zte uie, Bowman-Birk®-S F719| ¥
A 3gl7t glon 71Wel wet Feivt thEd trypsing] @Y H4= Lys-Ser,
chymotrypsin®] H¥ Bl Leu-Ser? sequenced Zt=th Bowman-Birk% o]
trypsin2} chymotrypsin 2ol thstel 2% oA e & Bathe ZE oy
94 %918 oo 7tttk B3 ckodani and Tkenaka, 1972). ojst &
& A4 BRY ag 7%z el B AP trypsin A3 EHol 2%
&, Wolfg A= W ¢AH AA Soj ojulx] ¥ 4 A& AT JUHIL %
oo, M2 protease?] Al affinity chromatography?] #7471 £+ #3%
gt A3a] ukgo] |odHe proteased] Tl M3k Ao g ol REE F ¥
£2] ¥9)7t oA 9loj A (Unezava, 1972) oloj Tyt @37t d§ Wasich

%, Canavaliad A& lectin®] 9%4Ql concanavalin A(Con Ay} vt
Wi oju]i-Atel canavanined HA3HL glo] @7t ¥us] AR glth
Con A YT BT ope} tiIY ARE A3 AL 1A lecting] &
zoz gzl AYY 4+ A& FoldE % sleni(Richard, 1981) 4<%
g 22 Y endopeptidasec] A¥/d& 7}XtHKaren et al., 1983).
Canavanine arginine2] guanidino-oxy 22} 2 A concanavalin A%} o 8]
stezlofe BE 25 F-AEd o2& oA 2FA chAl Al 2}8-& UEL
WCHRosenthal, 1977,1982). Canavanine T3S Fol uweh Welst glowt
(Rosenthal, 1982), jack bean(C. ensiformis)Ql A% A WAL 55% F2 B



E §2 ojulixAle] 95%F 2}x]3}ui(Rosenthal and Jansen, 1983) Z¥-& »s
3 ue AEol S4& Uehio] Elztatg B2 ke e RaHa 4l
THRosenthal, 1977). L&, canavanineZ} ol EIZtag EAE A8Y +
gl protease inhibitore] ti¥ A& ofz7tx] AW w7l girk. Il
Canavaliad AZ2: KUSHA WUZ(C lineata)o] HFxEol =PEsHd
canavanine thAle} proteaseoi ti¥t &7} AWH ul glrh(kvwon et al., 1986:
Yoon and Kwon, 1993: Koh et al., 1993, 1994). 23], JUE | E =gl
&2]8}= BApNAase:= trypsinzh= “§ o] ThE2L} serine protease® uts g o
(Koh et al., 1994) BApNAase2} Zz21 Y& trypsin inhibitor2}e] VAE UY
Wasl glen Con AE 'Wol 8 ofF ti¥E Aol olgHed I 1=
trypsin-like proteaseo] 2J3jMt E3MEA gou THFEQ trypsinzt
chymotrypsinel 2l3} 417l £3=m o2 Con A2l 227} trypsin inhibitor
of o3l AASE Roz ¢HA ol(Koh, 1990) ERFE Aztel Al
protease®} trypsin inhibitor2te] Aol tiyt @37t o wWel 2353 lct.

weld, & dFoME sjuF 2 o] St trypsin inhibitorgd
nugAsta E29Y trypsin inhibitor§¢8] &4& ulasls, trypsint
chymotrypsino] th¥t 3 54& ZApsigicth



o. AMe 9 ¥y

1. A=

& uYol AHRY SUZ(Canavalia lineata) F2he HAFE i EolA
Al Aol B@sHEA AHgStET

2. Trypsin inhibitor®] &

Zajo] 2 trypsin inhibitor®] & Richardd uhy(1991) 2
2} % 10 aL2] 0.1 M borate 3-89 (pH 8.0)34 oF2te] MFAHE ¥ ol
4 % 4TolA 10,000 x g 30 27h PRl APAg N2, VA&
80Tl 10 27 B ¥ 4 TolM 10,000 x g% 30 £t T2 &S
NRAg A2 AHgSgch. 123 Protease inhibitor7h @l 7Y BEE
o] 83t 80THA 10 ¥ ¢ A& st

3. Trypsin inhibitor®] ¥

Trypsin inhibitor 22l& 4t Ay, ot HAY, Sephacryl S-100 |
ol2} Aol n], DEAE-Sephacel G-100 o] a1 ¥ Az olEdYn 2 Feidt
Az, olE A AL 4TM +sict

Trypsin inhibitor AJ& £} 100 mLoj 0.1 M HC1& ¥7H3HAA pli& 5.0
o= =4 ¢ F 10,000 x g 30 £ YAEelstel g 2o UAHE &
Wag AAAFL ARdo] 1 M NaOHE 7131 A phiE 8.02% ZAY ¥ YA
Hajsiel AR Astdrh At AP AL A Ro] o HEE £ A7
s olME B57} 40%7F HIES ¢ ¥ YAzl 3PA& 43 olM &
w57} 80%7} S|E& olHESZ W/ ¥ th dAUEstel RAEE d4lch



o]§ MHEE 0.1 M borate L382i(pH 8.0) 30 wL2 Nch olHE Aol
o8] de &AL 0.1 M borate H3FEA(pH 8.0)22 BFYAIZ Sephacryl
S-100 WA(6 2.6 cm X 95 cm)ol loadingstl TUY #FEAoE F&FAA
t} ojul 2Y © §FVL 6 wlojL AWY §F K= AIY 5 a2 3t
t}. 2} 24| trypsin inhibitor R4& FFI3L W] w2 Y& Ro} t}
& WAl olgstdct. #1e] ol AL trypsin inhibitorZ¥E 0.1 M
borate Y38A(pH 8.0) 22 HPAI] DEAE-Sephacel AY(® 1.6 cm X 8.1
cm)ol loading®t 5S¢ $28 100 il o] & ¥, 100 oL8] TIY EF
g(NaCl8] BE 7]1&71: 0~0.1 M)22 §&AZAct ol & ¥8 7 £&%
& 5al o] 8% &5 A @ 15 aLE stgrh 2 £¥'F inhibitor WY
& &4%to] ®dol we EYEL 2o} trypsin inhibitors] & ZAPstad

t}.

4. WY 84 53

chifd e Lowry $(1951)2] W& 7122 st FFsigch &, Al
£ 0.5 mLof 10% trichloroacetic acid(TCA)& 0.5 nlL-& 71313 10,000 x goillA
10 2 e QAEa]sie ghazlg AR, HAFo] 0.5 ul 1 N NaOHE
718t 2 0.098 N NaOH, 1.96% NaxCOs, 0.027% Na, K-tartarate, 0.01% CuSO«&
E4sHe £ 3 ul 3} 0.5 al phenol reagent& TYsto] W2olA 30 B U
A7 700 ol FRZ(0D)E 2A3}31, bovine serum albumin(BSA)& ¥
28T st Wil yarg ArEsisch T, DEAE-Sephacel S-100 ©]& 3L
@ asnEadye 29 M-1, M-2, V-1 222 V-2 £Y] &9y €%
& Schleif9} Wensink(1981)8] ¥ o2 280 nno} 260 molA FHE(0D)E &
Al At&3tact

5. Trypsin inhibitor ¥/ &%

Trypsin inhibitor®] ¥/d2 Nielsenz} Liener(1984)8] W& EdlE A



A 8tqdct. &, 0.18 M Tris-HCI %22 (pH 9.0) 1 ml, 180 =M CaClz 0.2 ol,
9 ug/mL®] trypsin 0.2 ml, inhibitor &9 0.2 o, 123X 9 oM Nx
-benzoyl -DL-arginine p-nitroanilide(BApNA) 0.2 L& TR ¥ 40T Y=
oM 1 At 30 ¥ ¢ ukg-A]7] 5L 30% acetic acid 0.5 L 713t ¥R
2] A7) thy 410 mold &FF=(0D)& 23stct. ¥4 1€£% F¥=(0D)
0.018] AME 1 unitE AHESICH

6. M7]9% U trypsin inhibitor?] ¥ g

A7) Q5L Laenmli(1970)8] 3 HEse] native ZojA A A3
. SDS7F MAE 15% polyacrylamide 22} 0.025 M Tris-0.192 M glycine A3
Z @38(pH 8.3)& AHgstH ol 0.2 A 2§ loadingdte] 4TelA 100 V
2 6 A2 5 BAYGE ol Fol Lelsirh. Trypsin inhibitors] e B
1968 Uriel3} Berges7t A% #d& d%ste] AAISgITHChan and Lumen,
1982). & A79%el BY AL trypsin(0.2 mg/ml)ol YUY 0.1 M
Na-phosphate $+2-8<(pH 7.4)oll €7} 35TolA 30 B2 i A ¥ SRR
2 3] M3z, 5 mg/nle] N-acetyl.DL phenylalanine B-naphthyl ester(APNE) &}
20 mg/mL®] Fast blue B salt7} &ol & 0.02 M Na-phosphate $3-8<4(pH
7.4)0l &7 35ToIM 30 ¥ 5 TAZch

7. Trypsin inhibitor?] #A1% &%

¥ AAY 2} trypsin ichibitore] ¥A}-E Sephacryl S-100 7 "l
loading3to] el zHHelM ol&% P FUSHA AAIBA a&dtgct ol
o 22182 A E= B-amylase(200 kD), albumin(66 kD), carbonic anhydro-
genase(29 kD), riboflavin(376 D) AH&3l4rc),



8. Thial Ha] fAof th¥ trypsin inhibitore] A =3 33

B2 trypsin inhibitore] ThA Ea] ol tiyt 4A & ol
87 #9131 trypsinz} chymotrypsin& ©|&3}% L, trypsin®] 7|2+ BApNA
8} azocaseingr chymotrypsing] 7|3 &% N-benzoyl-L-tyrosine ethyl ester
(BTEE)8} szocaseing ol-&3to] ¥4& FAsach olw U3 &2 trypsin
inhibitore] ¥4 &3 wWig EulE 2a Ao 71ANE o A A3
t}. Ty, azocaseing 7|AE ¥ 79 BApNA thilo] 2% azocaseing 0.2 al
& 93 1 AT 30 B St WAL ¢ F 30% acetic acid 0.5 al& 7H3te]
WAz B At ele] FRE(0D)E 340 mold FPsI9L, BIEEE 13z ¢
2= 0.75 mM BTEEZ} &of 9l 0.1 M Tris-HC1(pH 8.0)%3-8¢) 1 al, 75 M
CaCl2 0.2 mL, inhibitor2%} 0.1 mL 228|3 5 ug/mL chymotrypsin 0.2 mL& 9
3 ukgAl7l ¥ 10 £ Fot 400 mollM FFE(D)F moni toring3te] W&
At&stach



m Az 9 23
1. Trypsin inhibitord] A7]d% =&

U Z(C. lineata)®] AIY o] =ajs}:= trypsin inhibitor®] poly-
acrylamide 72 A7|4% Y& Zaptdch 2 Z3, AYFY  trypsin
inhibitor MEX 5 712 Helsjgon tiFe] Ne Pz EsichFig 1).

-]

<]l
«]ll

<lv

A B A B

Fig. 1. PAGE patterns of trypsin inhibitors in the seeds of
Canavalia lineata(A) and Glycine max(B).

I ~IV represent the protease inhibitor groups in terms of
increasing mobility toward the anode. Thirty micro liter of
unboiled crude extract was direactly loaded on the well.

a3y th59 trypsin inhibitorg&& A7l olsxo we} I, O, M, V 1§
og 723 ©l, 3AUF trypsin inhibitor ME 572] A7) o]lFEE ©f



o] trypsin inhibitor 4 718] 2183 FEXHLE ax3idct. &, HIAF F
A}e] trypsin inhibitor MEE tlFY IF o) 1 71, 28 Ool 1 7}, 2§
Mo 2 7§, 18 Vol 1 718) W=Es AU ¢ + ser a8 m Vi 3
Ao we ¥4 BAch

g 221 1 G 7122 3to] jiF2 chFe inhibitor¥ Y& u] 23}
o Bgh& o MMA LT inhibitor WEL] WYL HiFol tlFoll ui3le] ¥
A3 e A B4drh ol Az WUF Z27} dSRct ¥4 3cke
A LA o AUF FAe] inhibitors 3are tiFoll uste] tiwts]
AA 2L & 4 Ach

2. Trypsin inhibitor?] &3
siuZe] 21 ol Eai3t: trypsin inhibitor&& FA37] H3tA

A4y, ojME A, Sephacryl $-100 A AgnlEe) s, DEAE
-Sephacel o]& Z¥ F=ulE1efuE AAIStATHTable 1). 1 Az, A ¥A

Table 1. Purification of trypsin-inhibitors from the seeds of Canavalia

lineata.
Total Total Specific Recovery Purification
Procedure activity protein activity
(unit”) (mg) (unit”/mg) ( % ) ( fold)

Crude extract ND*’ 143.50 - - -
Heat precipitation 72.1 102.0 0.71 100.0 1.0
Acid precipitation 39.2 81.40 0.48 54.4 0.7
Acetone precipitation 9.5 4,88 1.95 13.2 2.8
Sephacryl S-100 8.1 0.30 27.0 11.2 38.0
DEAE-Sephacel G-100

V-1 1.5 0.15 10.0 2.1 14.1

V-2 5.9 0.03 196.0 8.2 276.1

m-1 1.2 0.02 60.0 1.7 84.5

m-2 0.9 0.02 45.0 1.3 63.4
1) gne trypsin-inhibitor unit was defined as 40.Duo 0.1/seed under the
gssay (?ondition. .

ND : No detection.

_lo_



wof ojstod 20.2%e] khiAo] HASSL trypsin inhibitor VHTE 54452
Wo}A pHe] W2le] mIZe Y¥ inhibitorsl £AEYTE olHE AA o3
chilge] gale 2l P 4.88 mgo 2 A §Re 3.4x71 ot %o o2
hilglo] MA YU, inhibitord] REE AN WES 13. B2 T 24
slgit}. thE ©AS] Sephacryl S-100 A oiz} A=ntEH o o3ty 3fte]
29 peak?} 4~5 71¢] HlMY peskE E2AHAL(Fig. 2), FL peakd 28~35

"]
—7

-
T

Protein content(OD280)
N
Trypsin Inhibltor activity( A OD410)

Fractlion number
Fig. 2. Elution profile of trypsin inhibitor from Sephacryl S-100

column,

The active fraction from acetone precipitation was applied to
a Sephacryl S-100 column, Proteins(-+=- ) were eluted 5 ml/
fraction and trypsin inhibitor activity(-ll-) was measured as
described in the text.

W H9] gpecific activity7} 27.02% wo} tif2e] chaigo] A= ch
A olz} AzolededmE Fesl W trypsin inhibitorZ¥& Eob DEAE
_Sephacel G-100 o]& =Z¥ IAsuiEAE AAY A 4 A trypsin
inhibitor2 2= QitHFig. 3). &, 5~1581 EY(IV-1), 15~354 E£H(V-2),

- 11 -
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Fig. 3. Elution profile of trypsin inhibitor from DEAE-Sephacel
G-100 column,

The extract isolated from Sephacryl S-100 chromatography was
applied to DEAE-Sephacel G-100 column. Proteins(-=- ) were eluted 6
ml/fraction and trypsin inhibitor activity(-lll-) was measured as
described in the text.

86~44 EW(MM-1) 22]3 51~561 2H(M-2)olM g peak& Ueplch olg ¥
2] trypsin ichibitor Fold V-27} Ao} 24-go| 22zt 276.12% 8.2%F H
A Ass P Esigod, M-2& 1.3 H4d& B 713 Wl V-1 3
Aer 14.12 73 wolch =3 V29 3¢ 2K o 0.03 megd A3l M-1324 I
-22} AR oL} specific activity7} 196.0 unit/ 2 o}F &3tk

%1, trypsin inhibitor®] ] 28z B2 A4 4 FHe] trypsin irhibitor
o] A7|A% oMg B olF whigo] IF MoiM 2 7le] M= m-12} m-2)8, 21
& Vol 2 7Ae) M=(V-134 V-2)2 Eel=idickFie 4). 32 Fig. 1944 28
12} 28 098] trypsin inhibitor&S A3} At N2 ol¥ AAlse], 2RIz 2RI
£ 9% aQlof TRt Aes pRiEch ofd W V18] V-13} V-2& 243
o2 Wig KRB Qo] TIE trypsin inhibitoro] uj3ly QHg/do] Al o E W

- 12 -



A BCDETF G H

Fig. 4. Electrophoretic analysis of the sequential purification of
trypsin inhibitors from seeds of Canavalia lineata. Lane A,
extract after boiling at 80°C; Lane B, extract after acid
precipitation: Lane C, 40~80 % acetone precipitation: Lane D,
elute from S-100 column: Lines E, F, G, H: pooled trypsin
inhibitor fractions from DEAE-Sephacel G-100 column. a-d indicate
the trypin inhibitor bands obtained from the peaks(Il-1, M -2, IV
-1 and IV-2) in Fig. 3.

- 13 -



Roe woEc EQ N2 @4 5 ¥ oo ol ¢Agel wE B
orlet F] AL YOSE mh WS WS & 02 Hop HUF FAIM ©
wig 2e] ool T trypsin inhibitore] FE U WS Aoe ich

3. Trypsin irhibitor®] 578

Bele] BAF AN $EAAE 4 719 trypsin inhibitor& 7RI 1 BE&
ujzeby] $ish Z2e] Exigzt 713 AsgEe] vjX= 48} 12]3l protease’ 7173l
U oA sed AmRE chet ot

Sephacryl S-100 A A2ntE1edulg $3lo] dojW 2 trypsin inhibitore] ¥
2}ake 18,6 kD(M-1), 11.3 kD(IV-1), 15.1 kD(V-2)& Hol tjio] 10~20 kD A}
ole] 71§ 23 USICKFig 5). M2+ A& 23 4+ ddou A %

Molecular weight,D

-
1 1 lllllg

8

0.2 04 0.6 0.8 1 1.2

Kav

Fig. 5. Molecular weight estimation of the trypsin inhibitors by

Sephacryl S-100 chromatography.
A to D represent B-amylase(200,000 D, A), albumin (66,000 D, B),
carboxy anhydrogenase(29,000 D, C), and riboflavin(400 D, D),

respectively.

(=

- 14 -



of 4 Sephacryl S-100 A FZupEIeFold F peakdl 28~35U FWel E
stEEE o] oA 10~20 kD8 IJ|§ 7HA ZoE mEHHrh ol Yutyo s
protease inhibitore] 37)7} 8 kD~20 kD H’dz ¢l x] g c}(Laskowski et
al., 1978).

2% trypsin ichibitor7} trypsinz} 71Azte] Astxe] A FVE
goliy] $istel 714e] =& Yelslod trypsin®d& FY31L Lineweaver- Burk
plot& 2d¢t Az, £l trypsin inhibitor&2 71 3e) ci¥ 2A3xo} ¥kg
&% of glolAd Zp7] THE oAl 712t ¥ FackFig 6). &, inhibitor7} §l&

09 o0 o1 o2 °%1 00 o1 o2
178, mm"! 1/8, mM"*
C D
Fig. 6. Lineweaver-Burk plots of trypsin in the presence (-A-)
and the absence(-[J-) of the trypsin inhibitors.
A:1-1 B:M-2 C:IvV-1 D:IV-2

_15_



o trypsin®] Km Tk 2.35 Mo oL}, inhibitor& A7t of Km T2
2 31 sM(II-1), 1.20 sM(I-2), 0.53 mM(IV-1), 4.87 sM(IV-2)& vrehdialaL,
Vmax; gt inhibitor7} & wi 31.1 unit, inhibitor& M71%& wi Vmaxi &t
244.2 unit(M-1), 198.4 unit(M-2), 138.7 unit(IV-1), 327.4 unit(V-2)&
UEdc olEe]l Asl 713& R® trypsin inhibitor7b Y& wje] KmZk,
VmaxiZt& HlZstel RE M-12 KmZhe wisshd VmaatE yo} ujAael
JAE RE:, -2 o V-1& Ktz Veaxigt 2F W& 2248 ek 43
Ay A& Bon V-2 kmte &L VmxtE HIRA veht 383
Asig Bole Rog A ch

&3, trypsinz} chymotrypsinoll Th¥} trypsin inhibitor?] oAl {4&
Qoly] fistel 71A& @t Al WP ZAtstgiTH(Table 2). 3 2z,

Table 2. Inhibition of trypsin and chymotrypsin by the purified trypsin
inhibitors.

Trypsin inhibitor activity, uni t¥

Protease Substrate
m-1 -2 v-1 V-2
Trypsin BApNA 13.0 3.3 1.2 10.1
Azocasein 19.5 6.6 2.1 30.3
Chymotrypsin BTEE 13.0 1.7 3.3 65.5
Azocasein 21.2 11.8 2.3 2.7

% The units of trypsin inhibitor activity defined as A40Dao 0.1/mg protein
for BApNA, A40Dso 0.1/mg protein for Azocasein and A0D«o 0.1/mg protein
for BTEE, respectively.

Axeo ol gloy Fe¥ RE trypsin inhibitor7} trypsinz} chymo-
trypsin BFol oAl A8 B olFY AA ¥ A8 7|3e} wetA
£ 2}ol7}t qldlch &, trypsinoll ti¥t trypsin inhibitor?] A /42 BApNA
§ 7142 de o M-12 V-27h &4 vetdou m-2 ¢t V-1olME WA
UEldth. Azocaseing 71AE P& we V-204 718 wA velgton] M-1

- 16 -



& IV-29] 2/3 2718 HQA3, M-2 &} V-10]4& BANAE 712 A& wish
o272 okttt Y chymotrypsinol Tyt A ¥4 BIEEE 7| E 3%
& o V-20iM 713 ®A JUElxten M-12 1/5371& 2AX, M-2 & V-1
& trypsino§M azocaseing 7|AE P& wiot vk A VP& 2oy
azocaseing 7|3 N wle M-127 M-27} A Wgo] woten V-13 NV
-20l 4 WSIt}. Azocaseing 7| &S 2 ¥l trypsinz} chymotrypsing& A& H]
28] 29 trypsinof A -1 JA Bdo| vy 7|2 wA YeloU N
-1 H]&Y A7 2 WA Yeldch, 283 M-24& chymotrypsinoi A A UEL
o} V-2 938 trypsinol A7} &kt ol Kmgk2} Vmaxigtol w2 ol
A thRE ol ¥4 Ushdbe 2z dAske A3E 24Tt
sHgEle|ete] A$ ®elojA 2| trypsin inhibitore 2% azocaseinoi|
U@ M 7trypsino] tisidE 100% A ¥’§& Mol chymotrypsino cisj
Lt A g ¥4 UelA Yotk (Park et al., 1994) & Ad¥YolM=
= proteaseo] tithAd RF Al ¥4 Holut V-2004 713 wA Yetitch
2t®. t}SojA trypsin inhibitor&(8 %) chymotrypsin HAHEol ci¥t
trypsin GHEE Hot& W EF7} chymotrypsino] A Bt} trypsinel thaiA
¥ 44 ¥4 2o Bowman-BirkBLoE B33 u}lsb gltH(Choi and Kinm,
1990). 22y siyFoids AMACE ¥ ol trypsin2} chymotrypsino] Ti3}
Quos we oA AR Holxl: Yot 4 7§8 trypsin inhibitor&S 2}
7] TR A B4 e 2o Bt UFolM ¥ V-2& 24 3
wElel2 ul£Y B$E chymotrypsinktl trypsinoiA7l w2 A& Holid
gl azocaseing 7|AE ¥ W2E ulasle] B V-2¢] F9t chFolMt
2ol chymotrypsinold Bt trypsinol tisid & Al ¥4& Rola 3l
Bowman-Birk® & 2#®ch 28y M-13} M-2 2e]3 V-12 chymotrypsin
M7t o W AZE Bol olA KunitzBol 77k Ree Hojch
2} trypsin inhibitor®] Ex}az} Kmy, VmaxiZt 22l 713 {49 A&
9o}s}@ (Table 3), £2]¥ trypsin inhibitor& £Algo] ME thHg & °Hd
2}, Km, Veax;ZtE ME Ti=3 7)8o] tiyt Ao} W& E AojM 247
& g 7j3g 23 Y& Rog ULE, azocaseing 7|AE W& wf M-1
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2} M-2 2233 V-12 trypsin®T} chymotrypsinold © ®AY vz A
W& Bolil oM KunitzBoll 77k RA2og B Iy V-2¢] B¢
£ 3 i) g4 Ro| glojA tiFel L2 Bowman-Birk¥ o2 FAY 4 9l

Table 3. Properties of purified trypsin inhibitors.

Trypsin inhibitors

Property

m-1 m-2 V-1 V-2
Molecular weight 18.6 kD ND 11.3 kD 15.1 kD
Kinetic Kmy 2.31 oM 1.20 mM 0.53 mM 4.87 mM
parameters*

Vmax; 24 42 unit 19 84 unit 13 87 unit 32 74 unit
Inhibition type noncompetitive uncompetitive uncompetitive competitive

Inhibitor type Kunitz Kunitz Kunitz Bowman-Birk

* Km; and Vmax; represent the Kmep and the Vmaxsp of trypsir in presence
of purified trypsin inhibitors.

t}. 28U trypsin inhibitor®] A2l 7% %2t U] o2 71A] protease
of o|GA 2AL3h=A7} Al ojo} & Zloln Yol A&l tistele AFolu
Fao], B % F Y E£FZ P80l tlgt biocassay& AA ut =}
g Zow AyzYch E{, olF inhibitord] ¥ Yle] Uizjeis A} 2=
o} 2§t #4919 sequence Fol W Ao & Hojrt.

- 18 -



H Q

3R (Canavalia lineata) ¥ *lo]A trypsin inhibitor&& ¥ A3}
I 3 H54& ZAodct

At MY, ofdE HAY, Sephacryl S-100 Z o2} I=niEgy] 12
31 DEAE-Sephacel o2 ¥t A=ulEdduloj V-1, V-2, M-1, M-2¢A4E
4 7§29} inhibitor ¥4 £Yo] 2z} &&=t £el¥ Z2e] inhibitord] 3
Mz 84.5(IM-1), 63.4(M-2), 14.1(IV-1), 276.1(IV-2)°]2l3L, Sephacryl
S-100 2] oz} AgutE 1YY E B3l EL 7} trypsin inhibitord] B}
18.6 kD(IM-1)&} 11.3 kD(IV-1) 28]3 15.1 kD(IV-2)o]glct. #2]% trypsin
inhibitor®] KmZt& inhibitor7} ¢1& wi 2.35 mM, inhibitor& N7I¥& o
2tz 2.31 sM(II-1), 1.20 aM(ID-2), 0.53 oM(IV-1), 4.87 mM(IV-2)°]3l Vmax;
2t inhibitor7} ¢& wil 31.1 unit, inhibitor§ M71WE ul ZtZ} 244.2
unit(M-1), 198.4 unit(M-2), 138.7 unit(IV-1), 327.4 unit(IV-2)E M-1 &
v ZAAQ JAHE, V-13 M-2& B33 JAE, e V-2& 3383 o
A Y& B

Protease?} 7]W& Welyt Aeloll A inhibitor7} Zte oA WS A3
o2 M-1z V-20i4 &A UElst, azocaseing 71AE 3td& o M-1, IV
-1¢] ZA$ trypsin?} chymotrypsin REFojM Hl&¥ W& R9en, M-2&
trypsini.C} chymotrypsinolA ®otoL} V-2&= 23]3] Wedch wmetM V-2¢
7% Bowman-Birk¥& 23 glon Unzl:= KunitzBL 2= 2AeE $%3H

1=
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TRDIE

2 =Eo| @45/ 7A U A=Y A& oAl deal S 2 4
24Uz 2 ZAHE =YPuUch e §&35a uEY & viEHeFA
3 Q8 24U & ¥A afdr AAp=PUC

o8 A oM FL& 338 2AL FA AEY, YU nRFoE oy
2 aa g uNgel 7k U gAY =0 & o4 e AU XE2
2 MAZE 2%oA & ok Aich

A2R e A0k LIEAE Mg UE R =) FEYH BEE I
2y zAdxzl Hol@ ciygA B9E a2l virtel FFIA BAFA 2L
BA $4847 4L e =34k

AT sl EHyte LrHAE B53 F3E FAU(F)EUEY A ¥
ol Eapay Azt ApARE FAY 2 2ojolad, Yo §o] Hol F41
o Ay 5o AR Al Alste AFAF ® &Y, A WA, F
o], Al A8, ¥ Aulzt J22 AAE BFAA FA=YYch

ool A/7HA B Ao AAY FAL got F4 FRY, B, ¥
&y A 69, gAY nhgos §71§ & ZE AFE 123 oXge g o
e ZAAg MoT sw U APt AMolA o =E&F whUrh

NE Be Ag Wolo] AA..
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